SUMMARY Minute lesions of intestinal metaplasia composed of a few metaplastic tubules were observed in the gastric mucosa during routine histological examination of gastrectomy specimens. The histological findings indicated that these lesions might be an initial stage of more advanced intestinal metaplasia. Accordingly, more than 18 000 serial sections in 10 stomachs with chronic ulcers were examined to clarify the histopathogenesis of the intestinal metaplasia. It was concluded from the three dimensional reconstruction of minute intestinal metaplasia lesions that these lesions originated during the regenerative process of healing of gastric erosions. The lesions were roughly globoid with a depression on the surface. It is thought that with continuous formation and healing of gastric erosions, more extensive intestinal metaplasia lesions would be formed by an increase in size and confluence of these focal minute intestinal metaplasia lesions.
Although theories regarding the histogenesis of intestinal metaplasia have been published by many investigators, controversy still exists. Moszkowicz mentioned that intestinal metaplasia originated from undifferentiated regenerative epithelium in the initial stages of ulcer healing.1 Oohara also recently reported that intestinal metaplasia commonly occurred as a regenerative process in ulcers. 2 On the other hand, Murakami and Oohara proposed that intestinal metaplasia occurred through the transformation of proliferative cells in the necks of gastric tubules.34 Moreover, Hattori studied small carcinomas and concluded that intestinal metaplasia, dysplasia, and adenocarcinoma can arise coincidentally in the proliferative cell zone in the neck region. 5 We, however, have rarely seen the initial stage of a minute intestinal metaplasia lesion confined to the neck region of the tubules. Minute intestinal metaplasia lesions measuring less than 1.5 mm in diameter, which were regarded as an initial stage of intestinal metaplasia, showed a depression on the surface. In the adjacent mucosa clusters of regenerative epithelial cells were observed and the muscularis mucosae was split or thickened by fibrosis, or both. There was an infiltrate of lymphocytes around the lesions. These histological findings indicate that focal intestinal Accepted for publication 21 July 1986 metaplasia is derived from the repair process of gastric erosions. -.0 -~~~-j u .b. membranes were indistinct. This regenerative undifferentiated epithelium was found in 41 of 52 (78 8%) minute intestinal metaplasia lesions from the serial sections examined.
Discussion
Although a large number of epidemiological,6 histopathological,' and experimental8 studies on the intestinal metaplasia of the stomach have been carried out, a three dimensional histopathological study of minute intestinal metaplasia lesions in the stomach has not as far as we know been reported.
The present study shows that 52 minute intestinal metaplasia lesions that had to have arisen from the regenerative process of healing of gastric erosions (fig 5) exhibited the following characteristics: a rough globoid appearance with a depression on the surface three dimensionally; an appreciable reduction in size in the pyloric glands at the centre of the lesions; splitting or fibrous thickening of the muscularis mucosae at the base of the lesion; hyperplasia of the lymphoid tissue between the lesion and adjacent mucosa and in some cases clusters of regenerative foveolar epithelial cells in neighbouring mucosa. It was therefore concluded that these minute intestinal metaplasia lesions originated during the repair process of erosions.
In previous studies on the histogenesis of intestinal metaplasia Moszkowicz suggested that it was the result of incomplete regeneration of surface epithelium which has been repeatedly damaged, and that regenerative undifferentiated epithelium in each healing erosion has the potential to change its differentiation from a gastric to an intestinal pattern. 1 In later studies some 9 Oohara reported an experimental study in which intestinal metaplasia of the regenerative epithelium was successfully induced in rats simply by treating the gastric mucosa with 05 N sodium hydroxide, and from the histological study of the regenerative epithelial of 549 foci of gastric ulcer it was concluded that regenerative epithelium often gives rise to intestinal metaplasia during the regenerative process.2
From this histogenetical study of a minute intestinal metaplasia lesion, it seemed that the lining epithelium in the healing erosion initially takes the form of regenerative undifferentiated epithelium as an expression of regeneration and is then transformed into intestinal epithelium or pseudopyloric gland ( fig 6) . We could detect minute intestinal metaplasia lesions in which healing erosions and transitions from regenerative undifferentiated epithelium to intestinal epithelium coexisted (fig 5) . This finding also supports the above mentioned theory of the histogenesis of intestinal metaplasia.
Okuda reported that multiple minute erosions were often observed endoscopically in the antral mucosa, that metaplastic tubules were discovered only in the depressed mucosa in the early stages, and that in time, these metaplastic foci extended and merged with each other, supporting Moszkowicz's theory.10
